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Abstract: This paper is the result of geological survey engineering.

[Objective] In the modern energy system, energy reserve plays an important role. Strengthening the energy reserve system, ensuring
stable energy supply, and handling the impact of various emergencies in the international and domestic energy markets are an
important topic in China's energy development. [Methods] Based on the types of underground space storage facilities, combined
with the construction of global underground space storage facilities and related research experiments, this paper deeply compares and
analyzes the development status of oil and gas storage in the world and China, so as to put forward reasonable suggestions to ensure
energy security. [Results] (1) The utilization of underground space for energy storage is an important direction of future energy
storage maintenance. This is an effective way to peak regulation of natural gas, sustainable supply of renewable energy and efficient
use of hydrogen on a large scale. The development of underground space energy storage is a key issue to achieve carbon neutrality
and upgrade China's energy structure; (2) Global underground space energy storage facilities can be divided into five categories: salt
cavern, water-sealed cavern, aquifer, depleted oil and gas reservoir and abandoned mine; (3) The construction of underground space
energy storage facilities was carried out earlier in foreign countries, which should take the lead in the construction of underground
energy storage power stations, underground hydrogen storage facilities, oil reserves and natural gas reserves. [Conclusions] In the
complex international background, China's energy security faces severe challenges. It is imperative to investigate the energy storage
capacity of underground space, establish more underground space storage facilities and carry out national underground storage

planning together with related enterprises.

Key words: energy reserve; underground space energy storage; geological survey engineering; energy security; energy system
Highlights: (1) We summarize the development status of global underground space energy storage, systematically summarize the
types of global underground space energy storage, and compare and analyze the differences between China and other countries in
terms of oil and gas storage, contributing to future research on underground space energy storage. (2) According to the international
background and China's national conditions, some suggestions on the investigation of underground space energy storage capacity are
put forward.
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Fig.1 Potential reservoirs in underground space mainly including salt cavern, aquifer, depleted hydrocarbon reservoirs and
abandoned mine (modified from Crotogino et al., 2018)
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Fig.2 Principle of oil storage in underground water-sealed caverns(modified from Wang Mengshu and Yang Huijun, 2008)
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Fig.3 Basic structure diagram of aquifer underground gas storage(modified from Jia Shanpo et al., 2016)
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Fig.4 Types and key parameters of underground gas storage in the world
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Table 1 Chinese gas storage main design parameters (data from Zhu Jianying et al., 2021)
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Fig.5 Schematic diagram of the basic principle of compressed air energy storage (modified from Chen Haisheng et al., 2013)

v 7 R R I BAROR B 10 4E T R,
HEAADLF 1041 Hiz T, A 2 B/ UESE
23 S RE HL S 3 9 T 2021 4E 9 H 12022 4E 5 A
BLINFE M K L B TRCRIA ] 60% LL (K 2) . 4
SE: PR TR SR A 5 AT AR HE A L AR A 3
10 MW Ry FE g | b 48 TR A AR K 2R R FH 1)
L8437 60 MW/300 MW-h BRI /R JEI H . %
T H BES WOHAE & R 2R . Ak, R0
LT it B 200 MW 5 7C i 5 HL il J VTR i 4E 465
MW 5 7 fif fig F o TR A AR AR, SN T ]
UK R D BAETF ARSI H .

4.4 HTES

T i S0 A T A A i, SEBECRE
PR FRBAE A, o2 P AR A AR BT, T FHRURRL
s HEL B HCAth 3 355 B VR F A K A B AR
7 o I AR B B K 2 S b ST AL R 3R B A
ZReR B i R RLFISRR L, 2022) . HL T
IR T 20 el 70 4EAR. 1979 4F, SERERARS

RIFFEBE AT T —10 & T W F S BIBFIE R, 5
WET BELS EMEAR FEAITH. E, FZ2E
FABTF e T 45 & T A &0 i BFSE T A, 1986
AEAE Taylor et al.(1986) FIBFFE LA I, M i 07
eSO LN

B O Al AU T O, R | iR
B HRAE 25 [E K O shig &0 TRl . e R /i Al 8L
Wi, MmN A 3 AR U EE, BA =
i 200 )7 m*(F% 3) o ULk, 36 E R
SHASTA. Geo H2 055114 . 0[5 i 47 3 Uf
A, B Teesside it SR AE N R FER X
HEFECIZFT T S04F, MA RN 21 i m’. fl[E
FESHATHE TSRS i e, 3T 10 454865
J& T H2STORE, In Sp EE, ANGUS, Hy INTEGER ,
Hy CAVmobil P J HAth — 26 1 figg &0 59 W 55 1K)
(Tarkowski, 2019; Tian et al., 2022) . [E PNTEX J7 18
AR, HRRA TR R B

] PG 1 il S SR D LR, E RTIE T

http://geochina.cgs.gov.cn H1E LT, 2024, 51(1)


http://geochina.cgs.gov.cn

114 eE ]

Hb, Ji 2024 4F

x2 FERRREREZE=SHEEIBER

Table 2 Energy storage projects built and under construction of compressed air in China
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Table 3 The underground hydrogen storage facilities currently in operation in the world
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